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v' :t - F 9 ^ - -fe'is J: t>V * -fe n - F 7 iJ' --t*^ lb V - ;v 

^^jiffib'fevMb^'^^^i^i *)7fc*«bT. 1, 3-•/^/^•>'^;:t-;^*i!i3ti-'5>i 
fc^i^lb^^^ 1, 3 --/n/N-v 5;:^--;K^M3t:^?*o 

f t K 7 ^ - -b-||f!&mkE^:fe J; tF/ ^ Ji iJ^ U -t n - ;i/ F ^ ^ - -fe'Sfiltt-fkH?- 
'^^t?>&^m#*5J:W'/*:^^tim#^a^St;^fflv^T. iJ^'ij-feV >=Srm7fctT3 -li Fn^ 
5/7'ni£:J-y7;V7'li F=Sr#. ^3 - t Fn^ v^/n If :t ^TJVT't F^f^^St^iSV^Tm 
^l^l^-^^ 3 -t Knipi/'/nif^vm'S-l^it't^^i::*^^**. 3 - b Fn dpS/-/n 

IW^:^3l , _ 

v'^n t:jJ->T;V7-*li F*#s ^3 - t Fn^ri^-^n tf :t VT^v-rii F;0- "b^^^i't'-emtt 

>?:^--;V7»liF9^--1f:feJ: ti? / t/iH^V-bn-;V7't:F9^-^?^:'bD'twv:e--;v 
7- ti F 9 ^5' - -If Smii'fbS^^^ t>V t fi U -Ir n - ;v t: F 7 ^ - -If SSI^'fbHT- ^ 

v'T'n tTr^yr^^-rti F=S:#. ^3-li Fn ^ v'T'n iftt > T^W-rt F;6^'b?i^ffi4'-trm'!4 
Itt*:^ 5 1 

Vyd^-^i5XV'Xtfzli^')'tu-)vr^ ^ --If t>U^l- 
■^^■e35:;&m#^*3J:U'/^:^^»i1l#^M!^^fflv^■C^ i^'J-feU > ^trMTKLT 3 - 1^ Fn ^ 

i^' g -k n - ;Vt' li F 9 iJ' - '^n^mtm=F<D y -'J'iyy'a.^y Y fj: h XfK :t - ;V7' Vi 
P 9 ^ „ -if SSIi-fkHi^is J: If / * /i {± i^* U -b n - ;i/ VI F 9 iJ' - ^f #?smt Hi=-<^ 

ci.=-y YWVt-)Vr\LYy ^-'^^^^itm=f-<o:^^-)l''iyzr:3.=.y h:d^^#^$tt 
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[0 0 0 21 
[0 0 0 31 

1 ~ 3 #M) ^#P,tL/c3 -H Ka^v7'ni^:t^T;l^T'li K'Sr^TnU-C. 1, 

[0 0 0 41 ^ ^ 

tfvT^ i/ > n/N'^3'-(Citrobacter). ^ V >>''^7 A (Clostridium) 

^ ji^'-T-nyN'i^ - (Enterobacter)^ V ^^n'^J' ^ - (Ilyobacter). ^ V:r'>J:-7 (Klebs 
iella)> 7 (Lactobacillus) ^ i5 J:l5^n>'^^' - (Pelobacter)^O 1 , 3 

e>j-vT;v7'iiK (3-HP) ^<tt/7icn^m-rs^Pt:s.t^^NAD+-'; viJ'-m'fbmTc 

^^tci^) 3-HP«:l, 3-Zfu^^yV:^-}l^izM%i-^Wi^<02WtmKm-d^h^j:^o 

5-8 #R^) o 
[0 0 0 51 

;vm<75S!i5t^fe{±> »<&^-e^>5> -^fi^itc^nif v>;6-ppT^n v-f T^'nv-f 

[#K^:i:Mii *s#i^^4. 8 7 3. 3 7 s^mmm 
mwxmi ^mmw^mA, 8 7 3. 3 7 9-f-Bj*B* 
mwfxm3] ^m^w^^m^, 935. 5 5 4-^0^w 

[#^:fcm4l ^H^«=^2. 434. iio-i-^^* 
[#W^:J:m5l #^2 001-50433 8-f-<2r^ 
l#li^:S:m6) #^2 0 0 2- 5 1 4 4 2 6-f-^# 
[#W:fcM7l ^itS#ii=^6, 0 2 5. 1 8 4^BJIB* 
[«l#i1=:S:m8 1 SI^<&M^ 0 1 / 1 2 8 3 3 7 V 7 b 

[0 0 0 6] 
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'1 3 v':^-;VO$!i3tX5gT'-^^M7&*$ ^ tCU^-t^ - — 

^ t L r ffl Ti^ii * ssdt L fzmzmm^<om^u ^^m^ ^ fi^^ a 5r -r m s 

10 0 0 7] _ 

[0 0 0 81 _ ^ 

1 0 0 0 9 1 

* «1- s i i: -e 3b o 

[0 0 10] 

mm^m^-r^fz«b<D^m 

[0 0 11] 

V^^i:^'^-^-^. Ma<^ 1 . 3--:f'OJ^yV:^-)Vf)mmmxtf-oWmx^m.X^^ 
[0 0 12] 

tfz. :^^mmh\t. ±|BLfcJ:^^cL■Ct3i:^^fiIJ^^i^^'^tr^::#^btL/^3-li 
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10 0 1 3] 
10 0 1 41 

i-tj:i:>%. ±|B^ifi«Ili, TIB (D ~ (10) K oXmf&^f^^o 
[0 0 15] , , 

[0 0 161 ^ , 

(2) vt-)vr\^ v'7^-'\f^iixfytfzii.^v'txi-)^r\^ vy^-^^^f^mzz; 

-If SM'fi'fbH^^ i U^/ 1 {± rJ^ U -b n - ;v-7't: K 9 ^ - -If HMIi'fk 
[0 0 171 , , 

^:^^^A.x-^j:i>mi^^^^^/'tfzitmmmm^m^^x. ^j^v-tv :^=^bj^7Klt3 -n 

[0 0 181 , , 

m^'i:-^A.x^j:^miif^^i^-o'yttzimi^^mm^m^^x. ^v'tv ^^mtklts -li 

Fn^i/7'nii';^>T;V7't F^W^ ^3 - Fn^v--/n t?:t >T;i--r*li F;&-'bW4' 

[0 0 191 , , 

F7i5'--^fS?g14<bHi^^J:t^Vt /^l±^5^U -fen-jV-r ti F 7 ^ - •fe*Sffi14'fb 

Kn^i/^nt?:^->T;V7'li F*#> ^[3 - 1 Fndp->"/n tf :t VTJVt'Ii F:6-'c)?^^4' 
[0 0 2 01 

(6) ±|B7'li F^tJ^-^fSm^fbH^fi^ i;:^-;Vf'li F7^'->t?Mtt'fkH^:feJ: 
0^/ 1 ^ ti U ^ n - 7* t F 9 ^ - -If TOmbH^^<^ Vi-j:tor^[zV:^ 

h;0><b«^$tL*. taiB (1) ~ (5) OV^-ftt:d>iIsBm<^:^'& 

[0 0 2 11 

(7) ±|B7"ii F9i5'--lfSm'fbHi^{±. i?:t-;v-rt F7i5'--b*TO&'fbH^<^9 
[0 0 2 2] 
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(8) ±mr\^V'7i^-^nm^^m^ii. i;:t-;v7'ii k^^'— ifSMS'fkST-^^ 

nm (7) tc|B«<7):&^o 
[0 0 2 31 

K7^-■t•TOtt'^bH?■«:'^^t?'5:* (i) ~ (8) <^v> 

10 0 2 41 

^ ^ - 35. V ^ - ;v 7* n K 9 ^ - -If SvS'te'fb H ^ i i;^/ 1 -b n - ;v 7* 

k K7^-^?TOtt'^kH^^^•#^•C5fe^@^<b^'^•^^b'&, ^trlfl (1) ~ O) <ov^i*tt 

[0 0 2 51 

2^^^<7) 1 . 3 -7'n/N->y:t-;K75^it:^'&ii> (1) ^ --b'is <t 

T^t F9;5^--t?#Mtt'fb@^^iy^/t ^^f4^V-feo-;Vf H F7t5'--t?SM'l4^kH^^ ( 

(2) 3-li FnilrV'/ne:t>TJV7'li F«r?g[ffltC*5V>T^^*'fitffi vMb^-^-^^ 

,j ^n_;V7='li V ^ ^^j^X^p t - Ji^y V •fen-;i/rti F9 ^J' -W^S&'fkB^^-^r 
V-bV #(btL:s 3-11 FndP'>:/ntf:t>T;vT'ii FttU 

j:^ icDi^ *v>3 Fn^->^nt:-:e->'T;VT't: F* 

[0 0 2 6] 

-CTiJ' V ; i3J;tJ^'±iBU/v: J; ^ '5:^^i:^^ilJ^^t>^'^t>5:V^3 

Fni^^v':/n tiV^T;^?"!! F'Sr^'tt^f^TX-KiS^^TT ^ n v-l' V $?>t'T^' 

o S^:l5r&l-i^ 3 - 1 Fn^'>7'ntf:e->'T;V7-*H F{±i!l*^!i;^^:^i'^^v^ 

[0 0 2 7] 
[0 0 2 81 

^mm<Dm-it. v^-)vr\^ v'7^'-^is:;:xjPxtfzit^^)-^u-}\/r\i: v^^--^ 

tj:hmz-J^-JVr}^]f'7d'- -IfSSti'fkH^^ J; O?/ ^ i7 ij -fe n - ;v V: F 9 ^5^ - 

ttliEi^ 2004-3101776 
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^mm^^ \*^xmm ^-fsffl l % v^b^-^^fe J; 7K^« u t . i . 3 - ^ n > y :t 

"[0 0 2 91 

. r3-HPj ti^^s-r^b) RxfyKiz^^-r^mmYfm'^^-t^mm'c^^^ ^cojid^s: 
im^t^-t^^'^'^^^^'^^^^ #nfm$tL^cit^<. <&^(^«)<D^«'g&fflT?%;s>o ci*t<b 

10030] 

'Sr^t-^^/^^i'^^^'f tL(?)?if,fi5^t?2bo-C'b J:v>o *#fl*ltcti, Klebsiella^^ Citrob 
acterJi, Clostridium^, LactobacillusJl. EnterobacterS, Caloramator^N Salmonel 
laMR^isteriami^mir^m^W^^. i«5ff^L<fi. Klebsiella pneumoniae, Cit 
robacter pneumoniae, Clostridium pasteurianum, Lactobacillus leichmannii, Citrob 
acter intermedium, Lactobacillus reuteri, Lactobacillus buchneri, Lactobacillus 
brevis, Enterobacter agglomerans, Clostridium butyricum, Caloramator viterbensis 
, Uctobacillus collinoides, Lactobacillus hilgardii. Salmonella typhimurium, Li 
steria monocytogenes, jS.m.isteria innocuafi5fe<^^'U -t n -jV-Tt: ■i' -^i^j: if-^^ 

10 0 3 1 1 , ^ ^ 

ttffl, ijyA^u-^vif^y^ - (^Jxff, HPLC) ^o, <2r^«o^«<^:9-{^ • 

10 0 3 21 

<^P*=^^-r'5)/'%^i''2>^^1*^<^^!iS5^'^2bc>-C'i) iv^o ^gr-^fi^Jt^ti, Klebsiella^, 
PropionibacteriumJg, Clostridium^, Lactobacillus^, Salmonel laS, Citrobacter^ 
, FlavobacteriumS, Acetobacterium^, Brucella^, :5.UT^usobacteriumSl-^i"^^ 
J:«3pL<(i, Klebsiella pneumoniae, Propionibacterium f reudenreichi 
i^ Clostridium glycol icum, Lactobacillus brevis. Salmonella typhimurium, Citroba 
cter freundii, Lactobacillus buchneri. Brucella melitensis, Fusobacterium nuclea 
turn, Klebsiella oxytoca, Propionibacterium freudenreichii. Salmonella typhimuriu 
m. Listeria monocytogenes, :5.tH.isteria innocuafiJft*^ v^^-^^T't ^ --l?^ 

(Dm^^tLX'mM^f^xii^^\^^ii±t^i^')'^^-}^r\^ v^^—^tm-^^^^x^ 

[0 0 3 31 _ . 

, ^9A^u^vvyy^- (iRix-if, HPLC) m<7). ^m<7)mm<o^^' ^mij'^t 

[0 0 3 41 

\^Y^^~^nx^^itm^] tit. ^U-bU >-^3 -HP + H2 0<^.S.^D^r^i!ll^L■r^^g 
L/cT't K7^--t'(^M14=SrSSiS-r (SSmbi-S) H^=S:#.i*i-So J:«5#^l-ti> 
T'li K7:}^-"t?*«g!lli^i-S^^'J -bU 3 -HP + Hz 0<ORtSlC(i, ^tS*B 1 2 :*«M 
-^L-CV>&;6«. K7^'--lf{i, :rU-tU V— 3 -HP + H2 0<7)RfB=£:MW • MSI" 

ffiSEift 2004-3101776 
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ffil^'fkH^d^^^tL^ffi^^B 1 2 *f^fc«:ffii^#B 1 2 fcfi^LT, t^h F^^J'— b*0 
t K 7 tJ' - ^Sr ?S'tt'fbf ^^V-bn-;i'7'liK7iS' - ■b'Srg'l!i<bH^^:S.U'^^?S'fb L v :t 

[0 0 3 5] 

#KjIC{4> Lactobacillus^. KlebsiellaJl. CitrobacterM. Clostridium^. ^S-^Hnter 
obacterSllJSi--i»m^2^S*<^^U-bo-JV7'li i?' --b*#SmbH^-^^* «9 n ^ «3 
PL<i4> Lactobacillus sp. > Klebsiella pneumoniae. Lactobacillus leichmannii. C 
itrobacter freundii. Citrobacter intermedim. Lactobacillusreuteri. Lactobacillu 
s buchneri. Lactobacillus brevis. Clostridium pasteurianum. Enterobacter agglome 
rans. :S.t^Clostridiumbutyricum^ if^O^'^lfbti-^o ^Kh<Dn'^^ Lactobacillustc^ 
f ^^^^N -Wl^tf. Lactobacillus sp.> Lactobacillus leichmannii. Lactobacillus 
reuteri. Lactobacillus buchneri. Lactobacillus brevisS*0 ^) <^:**^if t L<'ffiffl$ 
tL. #i::Lactobacillus sp.]5:m.actobacillus reuterifi5fc<^ ^ L < i^ffl $ tt^S 

(4. ill— -e^oT'bab^v^iiM^;^ ifccTj-c^o-c^ iv^o 
[0 0 3 61 

;i,>lfc^^<. Wm. ijy K^xi-^^^yy ^ - (#flx.{f. HPLC) <2r^<^0^<^ 
10 0 3 71 

tL;i>Cli:J5:<. ±|BLfcJ;^ ^ --If ^^-fSt^^il^'J^^ - K 

^Uti. Klebsiella^. Citrobacter-S. PropionibacteriumS. Lactobacillus^. Flavo 
bacterium^. S.O^AcetobacteriumJimS-r^m^%a5^<^>^^-''^7'ti F^^'- 
tt'fbH^-***) "J . J:<9#L<i4. Klebsiella pneumoniae. Citrobacter freundii. Propi 
onibacterium freudenreichii. Lactobacillus brevis. Lactobacillus buchneri. Flavo 
bacterium sp.. S-O^Acetobacterium sp. ^ Jf7&*^lf ^tt^o Z.M(r>^%^ Lactobacill 
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us^w^i"^^^%^ IP*), Lactobacillus brevis, Lactobacillus buchneri, i^t'Lactob 
acillus brevisfi5fcoe^:t-;V7='t - Wf&tt^tH^^^? ^ L < 'ffifl^ ^ tt^o *:S5 

Wmi4'fbHi^i3 i ^ {± V :t - ;v •7' t K ^ ^ - 4f WfSte'fb@^<^ •=& - y 
[0 0 3 81 

[0 0 3 9J 

^Wi&mt LXit, Mri^&iiZii. 001-50433 ^^^2 0 0 2-5 

1 4 4 2 6 ■^<&#> 2001-503636 ^^m.. ^M^Wrm 6, 0 2 5. 1 8 4 
^B^*fB*> H^<2r|g^0 1/ 1 2 8 3 S^^^yyVy gII^<&M^ 9 6/3 5 7 9 S-f- 
/N°>-7Vy m^<kMBO 1/0 4 3 2 4-^/^°>7 V-y FEMS Microbiology Letter 
s 164 (1998) 21-28, Applied and Environmental Microbiology, Jan. 1998. p.98-105. 
Applied and Environmental Microbiology, Dec. 1991, p. 3541-3546^ if t'M7r:$tL^ 

^mtLXii. ^miizii. m^^^mno 0/7005 i-^/^yyu^ bJ&ificM^^tL 

10 0 4 0] 

■^^m\z^^^X^ V ^ - )UX ^) ^ti - ry 9 ~^^£h'^\zv-^~iv/ -fen 
- ;v 7-' t K 7 ^ - -If SSmblSi^- =&-^^T♦ ^ ^ i J>V ^ fz * ffl T , 

J 25. rm^^iOtii^j fi. ^^)^^)y^m.^^(r>:^^'^)v^-u>L\^xm^^^^}i-h^ti:^^fz 

i6. #^tt-i«V>^<b^=^3t^i-^^ tT&^T't. #e>tt;?> 3 -H Kndf i/-7°n tf:^>' 

, m^iaatf -r s > j: u u > a - h p ^^o^^^s-rt 

[0 0 4 1 1 

m X. > L /im^t'^^B^ i ^ 4^ T' ^ u -fe u co^<b> v')'tvy^m 

*5^>^ >'v5;:t-;v/:jri;^rn-;V7'li K7 ^ --lf5^M^ i t^i^5t---'l^/:J^ V •fen-;V7' 
1; -b 'J >' omt^ XXJPytfzii^')^Vyi:r.^}V^-miiZl, fzi^M^ i tF/ 1 (4 

y<Dmim^^7^j:^^&^<^^ws^M^-r^o c<Dtzib. :^^miz^\,^x. [mm 
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[0 0 4 2] 

/cJ: 9 '^T'li K7^--tf:5:t>'T'b F7 -■^^TOtt<bH^*^i■*^Sfc^%*^^t^S'*^* 
10 0 4 31 

^^^5^J<^»4{i. "ffifrl'MLT, 0. 1-10®!:%. J:>5«FtL<ti0. 2-5® 
10 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

H p --^(D^m K itrnmrn b 1 2 (o^^a^'Z^m-^:^ * o u -t u > <^ 3 - h p --<^^^ i:: 

ffi|jE#2 004-3101776 
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X-i^mi-^^^iZii. WM*^. S®5 Ommo 1 ^/v:!?^ 10-10 D:^U. i L 

fL^Wi^m(7)mm. mm<om^^Kmm<Dm.m (lhsv) i5:ifKx^x^^j:y). ttz^ 

m^(o*^'it^'^iBX^ 1 o~i 0 o^iTj^s-t. 'f£ffl$tt;i)o -r**3*>> m^^tm^^ 
mmKJi^^^xmm-r^hm^Kit. 5 Oram o i^tz*). ioo~iftu> xy)UtL 

<i± 500-500 0y3\JnS.^^ir^ X d ^j:&x^^:it-^mt Lv^o ±IB^# 

^iSkmWl^r'^^-^^^ 1 M^o 1(7)1, 2 -yn/N°>y:r-;v^:7'n tf:^ >'7;i/f't: K 
Mi^t?§;^«fe:d^r. nuj t^mV. ^(DWmumii. l, 2--/n/N->y:a--;V:d^ 

10 0 4 71 

trXtLT. 10~9 0X:t?, J; L<{±1 5-8 B-C-e, 1 ~ 3 6 0 ^S^^. L < 

{i5~l 2 O^Wi. m#-t-*i ttiioT. 3-HP=&?^^-r ^ <75 J: ^ LT^^ L 

fc3-HPti. m.=f-±<Dm^im^hm^vfz^m\,z^^ifi. Mat. pi^i*at. tti^^if 
xxfytfz\im^^\:m=f-^%mvfzfj^j^^z, mM^j:m.mm m^i^. 

lO-QOrX'. i L< fil 5-8 sr-e. 0. 1 - 5 0 L H S V $f t 

L<t±0. 2-4 0 LHS V<75miiT% m-r^tlci^-C. 3 -H P ^^^^LT 'i) J:v>o 

ft«JKa^tL>&v>75^ §ft L< tiO. 1-5 0 (w/v) %> J: L< {±0. 2-4 0 ( 

U -^A/A'-y ^'o^^^*'; 'J^A>''?>;^ 7r-. V ViJ^lrf0t. K<^^® 

M.j^yyr-. ^) ynMmwiiimtx. (.^m'^M o ^mnx\t^ mm^'\^(Dfz^\z. k 

o ^J^^ ^y<Dmmii. #ll$il|5t$*L^:V^3&«, jiftL<{±5mM~lM. J:*)»iL 
< }± 1 0 - 5 0 OmMT'Jb^o 
[0 0 4 81 

WiEij#2 004-3101776 
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9y'^^A5!/-^-V'£:^rax.^ :^ffiS|5*7K^T'SmL, «#L'5:7&«*b7{c^-e7K*<b-r ; 
3 0~ 1 8 Ot:coiaiK^ 5-3 0 0/N'-;Wjc«EtJ-r-. pH^it2. 5-7. 0<^7K»4' 

•e. ^<bJ^ji'f$:±i-;vr^'>A>6?ti#$tL/cTO-fl!bi»^ftT-c'3 -HP=Sr7K^<bt-^:fr 

■ft (-E^flx-tf. #^2 0 0 2 - 5 1 6 6 1 ^^bf-^ tL/;:ffi 

#:fl!!!^Jt-e. 7K.^?Kf <^5~ 1 0 Om4%i^]g<^3-HP«r, pH'(!t2. 5-6. ST*. 

ia]g3 0-18 ox::5.?>'7K*a5-3 o o/n'-;vt% 7l<.#»-r^:^^ (f?flx.{f. #F?i¥ 

5- 2 1 3 8 0 0-W<^m ; 3 - H P 7X'^ia't'-e. P t *^'T i 0 2 iCii^Lf^MiK^ 
Ni/Al2 03/Si02 -M^^OSife^O#^Tt::> 5 -3 0 0 p H 

'(t2. 5-6. 5jsL-o^um3 o-i 8 ox^-^. ^w^mmiju-t^if^ m^i^> ^m^6 

-4 0 9 7 3-i-<Zr#) ^i^ifm^fhfi^o 
[0 0 4 91 

kit. mm. m.W:Mmm<oummmr-^^o 

[0 0 5 01 

-if 35: e> mz V^- Y^^ — S?&mbH^i3 i t;?/ 1 ^ f4 U -k n -;V7'ii K 7 
7Kb-C3-t Kn^v-/n tf^>T;V7'ti F^#. ^3-^ Kn^ei/^n yr^Vy'ii 

[0 0 5 11 
[0 0 5 21 

\t. mm. T^9immm<o:)jmi!)^m'(^^^o 

[0 0 5 31 
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^--j: 11/ 



^-^^-e fj: ^ i 0^/ 1 tim^^atat/ =lr ffl T . U "fe 'J > =^ t T 3 
Kn^->:fn t?:tVT;vrti ^3 -li Fn ^->-/n e:^- > 7;V-rvi K:*^?)^ 

10 0 5 4] 

:$:^HJt::i3V^-C. 3 -H P ^i^^T^J' n v-f vomittis 3 -H P «:mft^#TT'R)S^ 

$f^u<i±i. 5-4. 5fc=5r^i^ic. mm. ^gm^<^m^ t<j±^m«r. 

^-tS-^t^:^. 5-9 0r> »t L< (i7~8 5t:T% 1 ~ 3 6 0 :S>r^> §f t b < 
[0 0 5 5] 

$tL;5) 'feO'e«'5:<, #1388 6 4-6 3 5 4 3-^'2r#. #PIBS6 3- 1 4 6 8 4 1 -^-Sr^ 
t L<{±-^^Mo a -Vb -Wc - Cud - Ae -Bf -Cg - Ox {Mo\t^^)TT 

y^ Yit^-^i-'j^A^ Vi\t9yif:^7-y. Cn\tm. Mtry^'^y. t^x, 

Ttm^SriL. Oitmm^^V. a. b> d. e. f. g:feJ:tfx5±. -^tt^ttMo. 
V. W. C A. B. Ci3 J;t>'0<^Il^jt^^L. a=12i:L/ci:§x b = 2~14 
, c = 0~12> d = 0. 1-5, e = 0~5. f = 0-5. g = 0-20-e$)l5, xt± 

10 0 5 6] 

xiV^y^^iST.-^. WMW.-ni)^%l±.ihh^. 5MPa<^I^H. ^H3iR3 0 0-5. 0 
0 0 h r-' (STP) OHH-^ttS&L. WSSmmtl 00-400 X:>»tL<{i 220 
-3 8 0'Clc«UI9Urff'5:do 
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[0 0 5 7] 
[0 0 5 81 

e^tVT^VT't K^r#, ^3 -t Kn ^i/T'n e:^- yTJVr'li K/i^ib?S+if1^"^^'l4^ 

[*ife^l 

[0 0 5 9] 
[0 0 6 0] 

E. coli JM109^*X h LT. p B R 3 2 2 fi*c7)^MF?i$&>^.55- f^Jll^. T^^li'vU 
laciafK^s t acyn^-iJ'-0#^=S:5ir-r^^^^-l<^t ac 
7'o^-5'-<^TiiiEllll-, Klebsiella pneumoniae kTCC25955(D'Jt-)V7*\i. Vy^-^ 
=1:3- K1-*a^?■=Sra<^^^:^>:^^'^5'- 1 (DD)fc. p 1 5 AS5fe<7)mMPi$&."^.>e'^'bMt* 
, ijr n 7 A 7 ^ - 3 - ;Htttit'fSi=-, lacia-fS^. t a c T'n^-^J' -(^;it^^^-t 
;g,^^^_2<^t a c -/a ^J' — (OTtiilO t-, |W1 U < Klebsiella pneumoniae ATCC2595 
50v:i--JV7*li K^^-Wmtt^bH^*^- K•t-l)^t^S^«^3ffl.<^«•7i^/c^^^^S'-2 (dd 
rAddrB) Sr^X t fcm^^JMlOg/^ ^ - 1 (DD)/^ iJ' iJ' - 2 (ddrAddrB) * > T V tf U v > 5 
0/ig/mK ^^n7A7i-3-;H 0 0 g/m 1 ^r-^tfLB^^fet'^aL, 3 7 t: 

XI sma^mi^fzo :i<Di^mwLi. T>trv'>>5 0// g/mi. ^^D^A^i^n- 

;H 0 0 yu g/m 1 ^Sr-^tfLB^^fe 2 0 0m\Kmm.L. 3 7 "CC^m^^^L/Co 

OD 6 6 0 = 0. 8 tC55:oyi^> I mUOmm t^j::h X ^ F T G^^mm^ 

J|XL/cB'^=S:pH8<^5 OmMU V ^ J^^^y y r -X 2 ^Ik^L. 0D 6 6 0 = 0 

. 2t^j:&3:di^. p H 8 <^ 5 0 mM'; U A/N'y 7 r - 1^^^ L> iO^M^ 

[0 0 6 1 1 

C:<7)ffiS*^S4m U::^ p H 8 <^ 5 0 mM 'J A/n*^7 7 r - 3 m K 2M^V 

•feU>lmK0. 5M KCl lml> 1 5 0 MMi^^B 1 2 Iml^m^X. 
3 7t:t?6 0:9-ra^JS=Srff*o:feo KBm(0-'^^t^. 3 - 1 Kn^^/yn >'T;v 
7*11 KOSei^fi'^ofco ^fS?^t'*tL-CHta:<7)0. l M^^ J^V^:* A^t-;' "7 r - 
(pH3. 0) ^muLX^ Rm^^itLfzo ^i^liZ, 0. ^^^(D 

0. 1 % 3 -^^Jl'- 2 -^>V^TV'J ^ >t V'7y>WkM—:if^^:^^Wi^^i}UL 
, 3 0 5 nm<^tR^E*iiJ^U^ 3 - 1 Kn^ V^n tf:t >T;V'7'li K<^lt-K*^^Ufe 
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0 1 5 g ^m^. ^W^TK^-ee^^L^ -^JET'S 0 0ml 07K^=SrMlwAtut:. 

^tfL/c^^s 1, 3 -yD/'?>y:4--;v*«0. 0 9 8U(Dm^-^-^M^tlfZo 
[0 0 6 21 

E. coli JM109«:*X h i: LT. p B R 3 2 2 a3S^<^)^M$&J^3&^^»JlS^^^ TVbv'J 
>'iffl•1±^t^S^^ laclst<5i^> t a c T'n^-tJ'-om^^^-r^'^^J^ ^- 1 <^ t_a c 
■fu^-'$^-<DTmM^^. Klebsiella pneumoniae ATCC259550^* U -b n - t K^^' 
-Hf ^3- K^;2>a:^E^=^a<^3i^/f-^^' ^- 1 (GD) i:^ p 1 5 AS5fe<^1tmM$&^,*^<b 
0J^> ^^n^ A7Jl-3-;^»^4^tt^E^^ lacIm^^^ t a c •T'n^-i^-O^^^r 
— 2 <?5 t a c yn^— :J'— C>TMJl'> 1^11^ < Klebsiella pneumoniae ATCC 
25955(D'yt-)l^r^ V 9 ^ - "^Wl^mm^^ ^ ^ - Y'T^Ai^^f-^B.^TLA.fz^^^- 

2 (ddrAddrB) imXLfzmW]m09/^^ ^-liGD)/^^ ^-2 (ddr AddrB) ?r . T > tf U 

5 0 ;« g/m 1 ^ :^n7A7i-n-;i/ 10 0// g/m 1 ^-^tf L B^^^ic^ttb. 

3 7t:t?l 5^r^:^?IL^o ^K^^^tet*, TVt^Ui^VS 0 fx g/m K ^n-7A-7x 

- 3_;v 1 0 0 g/m 1 =^^tf LB^Ab 2oomuc^ffiL. 3 7 x:x-mm.^m\^fz 

o OD 6 6 0 = 0. Stl'&o/c^. 1 mMc^itS i: ^S: ^ i ^ I- I P T G 'Sr:^ 

|lIJRU7t1l#:*:pH80 5 OmMU -^-^Ay 7T-t?2«^^L^ OD6 6 

0 = 0. 2t5S:;&i^t;> pH8c^5 OmMi;>m*'>''!7A/^^;/7T-l::|lv^b/v:o vl(^ 

^WLfz^k. ji>ll-:9-g|t'-cm#=l:IiIi|XL/Co OD 6 6 0 = 0. 2 t:&^J;^t::> 

pH8<0 5 OmMU A/^^y7r-twM^b/v:o c:<^5^?^m'S:^ yji\yJ^>mM'm 

i^WitLfZo 
[0 0 6 3] 

Cico >;WJO^gia^#:?a4m UI, p H 5 OmM'J V -j? "7 r - 3 m 1 

, 21^^^'; -fe'J > 1 m K 0. 5M KC 1 ImK 15O;«MM0^B12 1 m 1 
«r»Px.T, 3 71C-C2 0:^WRlS*tf^o/^o i: «9 . 3 - Kn i^r -> -/n 

^sf.^-7 7_ (pH3. 0) ^»L-C. RfD^^JhU/Co 11t4<^7K5rJnx.> 0 

S-f&icO 0. 1 %3 - ^^JV- 2 -^>V-^TVV >li K^W^mJ^— 7K^n«fe7X^# 
k^^Unt. 3 0 5 nm<^®t5fe«=S:T!lll5^U 3 -t Kn^i/yntf^yr;V7't KOM 
*^^Lyt:o :i<DmW:. Kmm^KO. l 9 6M03-t Fn^v7'ntr:t>T;VT't; F 

5%/^7v'';^A*->i?:/o. 0 15 g'Srtnx.s :Si,ffi«fi5^7lcm-c®mu. 0 0 

m 1 (DTi^m^mmzxtix^ nm^^i^mLxmrni^. mwL^j::b^h5mm. e ot:<7)^ 

m^XKlB^n^<i:otzo KJ^m^^mLfz^^^ 1, 3 - yn/N->'i;^-;v*-'0 , 196 
[0 0 6 4] 

mmms 

mmM2tmmi'VX. O. l 9 6M<D3-Ii Kn4r->7'ntr:t>'T;V7't k (^^v 
>mitm9 S%) ^m^L, itt=S:#tfKlSTS'Sr> 3 5 %^m'^ P H 2 l^P&L. 1 

mm. '^i^izxmuLfzo nhfitzR^m^(OT^uu^>^^&Lfzt:i^. o. 13 

[0 0 6 5] 

IIWJ4 

^ifeflll tl^^ltllU-C, 0. 1 8 8M<^3 -li Fndr'>:7^ntr:t>T;i'7'li K (M^^U 

i^-^Ajif-^^ 0. 0 1 5 g«:^Jnb> $CfflSI5«rm#t^fiSlt. -tJET- 1 U y Y 3V<omm 
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[0 0 6 6] 

mnm2tmm^\^x. 0. 1 9 eMoa-n Kndr->7'nif:r>T;vrt k 

-k >; V'^'fb^ 9 8 %) =^§^5tL. :li^^^t^KmW.l Om\ i:. 3 5 p H 2 icp 

0. I 5 0M<D7 ^l^^ >-A^^^LfzCti:MU\^fzo 
[0 0 6 7] 

^tc, :i(DXr)i^'LXmibfifz7^^U^ >K. > ^/-;V=£riPx.. MM^tLTS 
%^N°9v^'>i^*-**>0. 0 1 5 g^fflv^T. ^< WL'SJT^-'fb, m^#H^T-CRJS«: 
^rj:ofztC^. 0. 1 8 8MOT^ U;vm^-5^-'^^*^^L^-o 
[0 0 6 8] 

^M^^6 

•fe'; ^^'fb^g 8 %) ^i^itL. ^ti^^tsKJBWL^. 3 5 %^mx v> b. 2 km^i^. 1 

^P^. «tC-C«^SLyio nhiifzKi^^Wi^(07i^TaU^ >^^tVfzt:L^, 0. 14 
8M<^T^av>f>' (M3 -li Kndr'>ynif:j-VT;V7'Ti Kfe'fb^g 6. 9 %) 3&«^fiK 

[0 0 6 9] 

. 5%^f9y';'A?&«-jK>0. 0 1 5 g*«L. ^ffiSB^m^l'tti^b^ -^JE-ei U 

b;v(^0^:^®,ji&i'AttT. ^mmzmmLx^^L. m,w\^^j:-A^h. 5\^m. 6ox:x 

RjS=^fi^=&o/Co ^(DSLmm^^mLfzm^. O. l 2 0MOT^U;vm>J»*^^L/^Cli: 
[0 0 7 0] 

Klebsiella pneumoniae ATCC25955^. ^ V -ba-;v*R*?!gt:i L-C^^:^«L> 

. 1 % b-'VJ^^^aiiSL/v:^. ^^L/Co CK^i 9 t*L-C*i6 lb tL/;Klebsiella pneumonia 
e ATCC25955 MS* 2 0 g (S^^fett 4 0 0 0 U) 0«#«r. 1 3 5 M ffi^«B 

12. 0. 2Mi^i; -b V V^-^tf 5 OmM UV^:^; i; 7 T - (pH8) 1 V b 

3 7°CT-1 2 O^^RlSLTto ^ OKf&?^=S:?S5§ t/^m> -g"*^— 19 x 3 

-H Kndfvyoii°^>T;V7't K<^^l:^fi''5:o/ci:Cl^)^ 0. 1 9 6 M<7) 3 - li Kn 

tf:t VT^Vr'li F^r^ 1 V h ;v<^-fe>'N'7 7 v X 3 liXtt^ 5 v^-i? A - 

^X^mM> Ti^-o^^L^^^h. 6 0t:T-5^r^. RS^rtr^o/co RJS?£=Sr^5-*f tfw^ 
0. 1 7 8U(D3-\i.y'u^'y':fu}£tym^^BLfzo 
[0 0 7 1] 

^jiS^ 8 

Klebsiella pneumoniae ATCC25955=S:^ -bn-;l/=SrR*ilfJC LXlt^^*L> 

^ 1%V )\^^>iiSiW.Lfz^. ^MLfzo ^ (7) <t ^ iCLT*ie>^ tL/cKlebsiel la pneumonia 
e ATCC25955 mMA2 0 g 4 0 0 0 U) (D^W^. 1 3 5 M ffi^^B 

12> 0. 2MiyU-tiJ ^'^-^tf 5 OmM'J -^^A/^-y^T- (pH8) 1 U '7 h 

3 710-^6 0:S-PB^;^fD L/C o ^(^^JJD?&=Srit5iL/im> -?-(^)— "J > 3- 

t KndE^->-:/'atr^>'T;V7't K<^5cl:'SrtT^:o7ti:^:^, 0. 19 7M<^3-tKn# 
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Lfco #etLfcEJS?S>1=<^T^'nV^>Sr561:L^ct-^> 0. 1 3 0 MOT d V-f V 

fiS L 7t ^ It ® L o 

[0 0 7 2] 

75 1/;}? V V omit I.' mm ^fL;h^y7-tLxrj:h xfmmt^^ <D^j&m m^um 
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^@ ^3 v> -c^m =^ ^tm L ^ v^k^-g-^^ J: ii^mmn u -c . i . a - •/ o /i > v :t - 
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